Objective To evaluate the efficacy of two internet interventions for community-dwelling individuals with symptoms of depression-a psychoeducation website offering information about depression and an interactive website offering cognitive behaviour therapy. Design Randomised controlled trial. Setting Internet users in the community, in Canberra, Australia. Participants 525 individuals with increased depressive symptoms recruited by survey and randomly allocated to a website offering information about depression (n = 166) or a cognitive behaviour therapy website (n = 182), or a control intervention using an attention placebo (n = 178). Main outcome measures Change in depression, dysfunctional thoughts; knowledge of medical, psychological, and lifestyle treatments; and knowledge of cognitive behaviour therapy. Results Intention to treat analyses indicated that information about depression and interventions that used cognitive behaviour therapy and were delivered via the internet were more effective than a credible control intervention in reducing symptoms of depression in a community sample. For the intervention that delivered cognitive behaviour therapy the reduction in score on the depression scale of the Center for Epidemiologic Studies was 3.2 (95% confidence interval 0.9 to 5.4). For the "depression literacy" site (BluePages), the reduction was 3.0 (95% confidence interval 0.6 to 5.2). Cognitive behaviour therapy (MoodGYM) reduced dysfunctional thinking and increased knowledge of cognitive behaviour therapy. Depression literacy (BluePages) significantly improved participants' understanding of effective evidence based treatments for depression (P < 0.05). Conclusions Both cognitive behaviour therapy and psychoeducation delivered via the internet are effective in reducing symptoms of depression.
Introduction
The development of effective large scale intervention programmes for depression is a priority for the community, given that depression is a major cause of disability and many individuals with depression do not receive adequate treatment. [1] [2] [3] The internet has the potential to deliver self help interventions globally and to people who do not seek or receive help for depression 4 5 and harness the technology of the computer, already shown to provide effective treatment for depression in clinical settings. 6 7 Internet based programmes to prevent anxiety and panic in populations of students and patients have been effective. 8 9 However, to date only one randomised controlled trial of depression treatment using the internet has been published. Clarke et al randomised patients to either a website (offering cognitive behaviour therapy) or a control intervention (the home page of a health maintenance organisation). 5 The study did not find differences in depression , but the modal number of visits to the site was low. Post hoc analyses showed a modest effect in people with lower initial scores, which implies that the internet may be a useful tool, at least for some groups.
We used participants recruited directly from the community to investigate this possibility by comparing the effects of a website for psychoeducation and a website offering cognitive behaviour therapy with a control intervention,. One site (BluePages, http://bluepages.anu.edu.au) provided depression literacy, offering evidence based information (at 8th grade reading level) on depression and its treatment. 10 The other site (MoodGYM, http://moodgym.anu.edu.au) offered cognitive behaviour therapy for the prevention of depression. 11 These interventions were compared with a control intervention using an "attention placebo," which provided weekly contact with a lay interviewer to discuss lifestyle factors such as exercise, education, and health habits.
We expected both sites to be more effective than the control intervention in reducing depression symptoms and in improving "depression literacy." BluePages was predicted to improve depression literacy, whereas MoodGYM was predicted to improve symptoms of depression and dysfunctional thoughts more than BluePages.
Methods

Participants and design
Recruitment was via a questionnaire posted to 27 000 people aged 18-52 years in Canberra. We randomly selected participants from the electoral roll by using the "select cases" random selection option in SPSS. Altogether 6122 people (22.7%) returned questionnaires. Of these, 752 indicated a willingness to participate, had access to the internet, scored 22 or above on the Kessler psychological distress scale, 12 and were not receiving clinical care from either a psychologist or psychiatrist. Consent forms and pre-intervention questionnaires were posted to 656 of the 752 individuals. Of these, 525 (150 men, 375 women), aged 36.43 (SD = 9.4) years, completed the forms and were randomised to groups. The 525 represented about 2% of the original survey group, 9% of those who returned surveys, and 69% of those eligible to complete the trial (figure). Participants randomised to the trial had higher scores on the Kessler scale than the remainder of the 6122 who returned questionnaires (17.8 (5.2) compared with 7.34 (6.7); P = 0.0001).
Once individuals had returned consent forms a statistician used an SPSS function to assign them randomly to one of three treatment groups. The intervention was staggered into intake phases from August 2002, with post-intervention questionnaires collected by May 2003. The mean time from random allocation to the start of the programme was 1.7 (1) weeks.
Procedures for BluePages and MoodGYM
Lay interviewers contacted participants weekly by phone to direct their use of the websites. Interviewers received instruction booklets providing timetables for tracking phone calls and verbatim instructions. Participants were sent detailed guides outlining navigation and weekly assignments for MoodGYM or BluePages. Both websites are available freely on the world wide web. For BluePages, participants were directed each week to one of five sections of the website (for example, the "Symptoms" section in week 1), with an overview. at six weeks. Participants in both interventions were given a login identification number and MoodGYM participants undertook online assessments. MoodGYM consisted of five interactive modules, which were made available sequentially weekly. The participants revised all aspects of the programme in the sixth week. Post-intervention questionnaires were posted at six weeks.
Procedures for the control intervention
Participants were phoned weekly by interviewers to discuss lifestyle and environmental factors that may have an influence on depression. Topics covered included physical and artistic activities (week 1); education and hobbies (week 2); social, financial, and family roles (week 3); work habits and stress (week 4); physical health, medications, and pain (week 5); and nutrition and alcohol (week 6).
Measures
Descriptive variables-Sex, age, marital status, years of education, and previous history of depression.
Screening-Scores on the Kessler psychological distress scale range from 0 to 40, with higher scores indicating greater distress. 12 Preference for treatments-Participants' preferences for treatments were assessed by an item asking which of three activities would interest them the most: to visit a website that provides a set of skills for preventing depression; to visit a website that provides information about depression; or to do an assessment with a trained interviewer about lifestyle and environmental factors that could increase their risk of depression.
Measures of symptom change-The self report 20 item depression scale from the Center for Epidemiologic Studies was the primary outcome measure. 13 Scores range from 0 to 60, with scores 16 or higher reflecting clinical depression. Dysfunctional thoughts were measured by the automatic thoughts questionnaire.
14 Scores range from 30 to 150, with higher scores indicating greater severity.
Depression literacy-We assessed attitudes to treatments by asking the respondent to rate whether each of the interventions listed on the website were likely to be helpful, harmful, or neither for someone with depression. These were scored by summing the number of "helpful" ratings given to interventions that had two or three "smiley faces." Medical literacy was scored 0-2, with higher scores indicating correct responses for the two medical treatments supported by the evidence base (antidepressant medication and electroconvulsive therapy). The maximum score for psychological literacy was 3 (scores for cognitive behaviour therapy, interpersonal psychotherapy, and bibliotherapy) and Flow of participants through the trial the maximum score for lifestyle literacy was 3, based on rating exercise, St John's wort, and light therapy, as supported by the evidence. We used a 16 item "true or false" test that assessed the content and key principles of MoodGYM to assess knowledge of cognitive behaviour therapy principles.
Statistical analysis
We estimated effect sizes of 0.2 for the control intervention, 0.4 for BluePages, and 0.6 for MoodGYM before the trial. Our sample of 525 provided a power of 88% to detect a difference in effect size of 0.3. We carried out analyses with and without adjustment for education on an intention to treat basis; we assigned their baseline scores to participants who did not respond after the intervention so that no change was assumed to have occurred. We also undertook additional analyses with and without adjustment for education for individuals who completed the treatments without dropout (completers). We tested all effects at the P < 0.05 level. To determine differences in rates of change among the interventions, we subtracted the postintervention scores from the pre-intervention scores, and we used SPSS-11 to perform analysis of variance with planned contrasts and analysis of covariance of these difference scores. Positive difference scores indicated a reduction from preintervention measurements. We determined both unadjusted and Bonferroni adjusted significance levels to account for multiple group comparisons. No differences in the pattern or magnitude of the effects were evident after adjustment for education. We therefore report unadjusted scores.
Results
Participation rates
Eighty three per cent (435) returned post-intervention questionnaires, and 79% (414) completed the intervention. The return rates were significantly different across the sites ( 2 = 14.177, df = 2, P = 0.001) with more dropout from MoodGYM compared with BluePages ( 2 = 5.449, df = 1, P = 0.02). At pre-assessment participants who did not return post-intervention questionnaires scored higher on the Kessler psychological distress scale (P = 0.006) and knowledge of psychological treatments (P = 0.002) but did not differ on the depression scale, automatic thoughts questionnaire, medical and lifestyle literacy, or use of the internet. Table 1 shows demographic characteristics at baseline.
Symptoms of depression and mental health literacy
In the intention to treat analysis, both BluePages and MoodGYM were effective in reducing symptoms of depression (table 2) . MoodGYM, but not BluePages, significantly improved dysfunctional thinking compared with the control. Knowledge of medical, psychological, and lifestyle treatments for depression significantly improved for BluePages compared with both MoodGYM and control. Knowledge of effective psychological treatments was improved in MoodGYM relative to control. Literacy in cognitive behaviour therapy improved most with exposure to MoodGYM. These effects were present for completers and for individuals with Center for Epidemiologic Studies depression scores of 16 and over.
Effect sizes
The pre-post effect sizes of the Center for Epidemiologic Studies depression score (calculated as the difference between scores before and after the intervention divided by the pooled standard deviation) were 0.4, 0.4, and 0.1 for the MoodGYM, BluePages and the control intervention in the intention to treat analysis; 0.6, 0.5, and 0.1 for completers; and 0.9, 0.75, and 0.25 for completers with Center for Epidemiologic Studies depression scores 16 and over.
Clinical cases
Assignment to a particular intervention predicted clinical status (Center for Epidemiologic Studies depression score ≥ 16) after the intervention for both the intention to treat and completer analyses when we used a logistic regression procedure which took account of baseline clinical status. For analysis of completers, odds ratios for MoodGYM and BluePages were 0.2 (95% confidence interval 0.2 to 0.5) and 0.6 (0.4 to 0.9).
Website activity
Web logs from BluePages showed that the site was visited an average of 4.49 (SD = 1.35, n = 113) occasions, with an average of 67.2 (23.9) hits. MoodGYM participants completed half of 29 exercises(14.8, 9.7).
Relation between preference and outcomes
Preference for a specific intervention or incompatibility of preference and assigned intervention was not a predictor of change on the Center for Epidemiologic Studies depression scale.
Discussion
Findings and their implications
The internet is a feasible and powerful tool in delivering community based health interventions. The study's hypotheses were confirmed, with the exception that depression literacy was found to be as effective as cognitive behaviour therapy in reducing symptoms of depression. The mechanisms for this effect are unclear, although research from general practice 15 indicates higher recovery rates in patients who receive educational material. The size of the treatment effect in patients with a clinical level of symptoms (pre-post effect of 0.9 for cognitive behav- 115 (70) 131 (79) 123 (69) Not all participants completed all questions. *Marital status was based on 523, with one in each of MoodGYM and BluePages widowed; education was based on 510. †Missing data in intervention preference are due to individuals ticking more than one category. All differences of site or condition were non-significant, with the exception of years of education, F (2509)=3.33, P=0.04).
Primary care
BMJ Online First bmj.com iour therapy) was comparable, although smaller than brief cognitive therapy assisted by a therapist, self directed manualised computer therapy, and bibliotherapy, where pre-post effect sizes have ranged from about 0.70 to 1.20 standard deviation units for mixed or depressed samples. 16 17 Computer assisted cognitive behaviour therapy in general practice has produced pre-post effect sizes of approximately 1.20. 7 The lower effect size in our study might be attributable to sample differences, the community setting, reduced individual contact, or to a less effective therapy package. The effect size of 0.2 for the control group is comparable to conditions where active intervention is postponed but weekly phone contact is maintained, as reported by other studies. 18 19 Both the MoodGYM site, and (especially) the psychoeducational site were acceptable to patients, with dropout rates of 25% and 15%. Although trial participants were highly selected, these rates are remarkably low in comparison with other interventions. For example, 37% refused or discontinued a problem solving intervention, and 54% refused or discontinued the "coping with depression" course in a community setting. 20 The design and interactivity of our websites may explain in some part their greater acceptability. Other reasons might be the enthusiasm of the lay interviewers or sample characteristics of the sample.
Our participants were highly educated and not recruited through general practice. However, more than 90% (489) reported having been markedly depressed previously, with 64% (329) reporting that they sought help from a doctor or counsellor at the time. This implies that our findings may be relevant to a subset of patients from general practice.
Limitations
Follow up of the results at 12 months will provide information about the sustainability of internet interventions. A higher dropout rate occurred for the MoodGYM intervention, possibly because of lower acceptability. Nevertheless, the pattern of findings was identical for those who completed the study and for the intention to treat analysis. This shows that the higher attrition rate did not substantially alter the effectiveness of the treatment but leaves open the possibility that participants who completed the MoodGYM intervention were differentially biased towards lower scores relative to the other interventions. All results remained significant with adjustment using Bonferroni correction. *The mean difference is significant at the 0.05 level. †In the intention to treat condition, the percentage of clinical cases (Center for Epidemiologic Studies depression score >16) was 50% (BluePages), 54% (MoodGYM) and 61% (control) at post-intervention, representing a drop of 20%, 25%, and 8%, respectively, from caseness levels before intervention.
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